HERTZ AND ELECTRIC WAVES
able electric force to produce it, is, when such a force is available, produced in a very short time ; under favourable circumstances in much less than a millionth of a second. If the electric force in the wave acts in one direction for longer than the spark lasts, it can produce its effect before a force in the opposite direction comes to interfere with it. It was by using these sparks, and observing the alteration of the length of the spark when the spark-gap was placed in different positions, that Hertz demonstrated the existence of electric waves. He showed that they were reflected in the same way as light waves, that like these they could be brought to a focus, polarised, and could produce interference effects from which their wave-length could be calculated. Younger physicists, using the very delicate methods for detecting electrical waves now available, will not realise the difficulty of these experiments, but older ones, who like myself began by using Hertz* method and had to observe whether tiny sparks, only a fraction of a millimetre long, waxed or waned when the detector was moved from one position to another, will remember how arduous and harassing these experiments were and how long it took to make sure that the effects observed were not spurious.1 Rough as the method seemed, it was able in Hertz*
1 A remarkable example of the difficulty of being sure that small changes in the intensity of light are real and not subjective is that of the N rays, which attracted a great deal of attention at die beginning of this century. They were first brought into notice by a distinguished French physicist, M. Blondlot, who came to the conclusion that the light from a Welsbach mantle, or Nernst filament, was accompanied by a species of radiation which, like Rontgen rays, could pass through substances opaque to ordinary light but, unlike them, could be refracted. He called them N rays. These rays did not produce light by themselves, but when they fell on a faintly luminous source of light, such as a feeble electric spark or a dim patch of phosphorescence, they altered the intensity of the light, generally, though not always, increasing it. A great many physicists tried to verify these effects, but for the most part failed to do so. It was remarkable that the power of seeing N rays seemed to be confined to
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